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2a)D This action is FINAL. 2b)S This action is non-final. 
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7) E3 Claim(s) 4 and 14 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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Art Unit: 2883 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 6-8, 10-13, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang et al (US 6,307,987 Bl) in view of Kragl (US 6,832,861 B2). 

3. With regard to claim L Wang et al teach an optical interconnect for a fiber optic system 
in figure 7 of the prior art reference. The interconnect includes optoelectronic devices (62 and 
92) such as an LED or an optical pickup (see column 6, lines 29-67 of Wang). The interconnect 
also has a penetrator (38) made of an optically transmissive material. Wang et al specify that the 
notch (34) can be filled by an optically transmissive and luminescent filling material (see column 

3, line 39 column 4, line 2). The solid filling inside of the notch constitutes the penetrator. The 
penetrator is optically coupled to the optoelectronic device as seen by the vertical arrows in the 
figure. The penetrator is configured for insertion along the length of the optical fiber (32) so as 
to transfer light between the optical fiber to the optoelectronic devices (62 and 92). Wang et al 
do not teach that the optoelectronic devices are VCSELs. Kragl teaches that VCSELs are 
obvious design choices over LED's (see figure 8 and column 15, lines 10-35 of Kragl). 

4. With regard to claims 2 and 3, Wang et al in view of Kragl teach an optical interconnect 
for a fiber optic system as discussed above in reference to claim 1. As seen in figures 7 and 13, 
the penetrator (filled notch) taught by Wang et al can have a pyramidal or a conical shape. 
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5. With regard to claims 6 and 7, Wang et al in view of Kragl teach an optical interconnect 
for a fiber optic system as discussed above in reference to claim 1. Wang et al also teach a filter 
coating (40 in figure 1) that cause reflections of infrared light to pass through the optical fiber 
and not reflect into the optoelectronic device. Wang et al also teach that the filter coating (40) 
and luminescent coating (36) help to couple visible light between the optical fiber and the 
optoelectronic device. 

6. With regard to claim 8. Wang et al in view of Kragl teach an optical interconnect for a 
fiber optic system as discussed above in reference to claim 1 . Wang et al also teach that the 
penetrator pierces an optical fiber to optically couple the optoelectronic device to the optical 
fiber as shown in figure 7. 

7. With regard to claim 10, Wang et al in view of Kragl teach an optical interconnect for a 
fiber optic system as discussed above in reference to claim 1 . Wang et al also teach a plastic 
optical fiber shown in figure 7 where in the penetrator is inserted along the length of the fiber at 
least halfway across the diameter as shown in the figure. 

8. With regard to claim 1 1 , Wang et al teach a parallel optical interconnect for a fiber optic 
system as shown in figures 23-26 of Wang et al. Wang et al teach a plurality of optoelectronic 
devices arranged in a linear array. Wang et al further teach a plurality of filled notches 
(penetrators) filled with an optically transmissive material that optically couples an 
optoelectronic device to its corresponding plastic optical fiber. The penetrators are configured 
for insertion along the length of the optical fiber as shown in figure 7 of Wang et al. Wang et al 
also teach that the optical fibers of the array are arranged side by side. Wang et al do not teach 
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that the optoelectronic devices are VCSELs. Kragl teaches that VCSELs are obvious design 
choices over LED's (see figure 8 and column 15, lines 10-35 of Kragl). 

9. With regard to claims 12 and 13, Wang et al in view of Kragl teach a parallel optical 
interconnect as discussed above in reference to claim 1 1 . Wang et al also teach in figures 7 and 
13 that the penetrator (filled notch) can have a pyramidal or a conical shape. 

10. With regard to claims 16 and 17, Wang et al in view of Kragl teach a parallel optical 
interconnect as discussed above in reference to claim 1 1 . Wang et al also teach a filter coating 
(40 in figure 1) that cause reflections of infrared light to pass through the optical fiber and not 
reflect into the optoelectronic device. Wang et al also teach that the filter coating (40) and 
luminescent coating (36) help to couple visible light between the optical fiber and the 
optoelectronic device. 

1 1 . With regard to claim 18, Wang et al in view of Kragl teach a parallel optical interconnect 
as discussed above in reference to claim 1 1 . Wang et al also teach in figures 23 and 26 a 
plurality of optical fibers that each correspond to a penetrator that pierces the optical fiber to 
optically couple each optoelectronic device to its corresponding optical fiber. 

12. It would have been obvious to one of ordinary skill in the art at the time of invention to 
use a top emitting VCSEL as taught by Kragl as the optoelectronic device in the optical 
interconnect system taught by Wang et al for the purpose of making "beam forming measures 
superfluous" since Kragl teaches that VCSELs require less beam forming measures than LEDs. 

13. Claims 1 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Embery (GB 2,168,165 A) in view of Kragl (US 6,832,861 B2). 
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14. With regard to claim L Embrey teaches an optical interconnect for a fiber optic system. 
Figure 3 of Embrey teaches an optoelectronic device (8) and a penetrator (9) made of an 
optically transmissive material. The penetrator is optically coupled to the optoelectronic device. 
The penetrator is configured for insertion along the length of an optical fiber for transferring 
light between the optical fiber and the optoelectronic device via the penetrator. Embry does not 
teach that the optoelectronic devices are VCSELs. Kragl teaches that VCSELs are obvious 
design choices over LED's (see figure 8 and column 15, lines 10-35 of Kragl). 

15. With regard to claims 8-10, Embrey in view of Kragl teach an optical interconnect as 
discussed above in reference to claim 1 . Embrey also teaches an optical fiber having the 
penetrator pierced therein to optically couple the optoelectronic device to the optical fiber as 
shown in figure 3 of Embrey. Embrey also teaches an encapsulation layer housing (3) that 
surrounds the optoelectronic device, the penetrator, and the optical fiber. Embrey also teaches a 
plastic optical fiber and that the penetrator is inserted along the length of the plastic optical fiber 
(core 1 and cladding 2) at least halfway across the diameter of the fiber as shown in figure 3 of 
Embrey. 

16. It would have been obvious to one of ordinary skill in the art at the time of invention to 
use a top emitting VCSEL as taught by Kragl as the optoelectronic device in the optical 
interconnect system taught by Embry for the purpose of making "beam forming measures 
superfluous" since Kragl teaches that VCSELs require less beam forming measures than other 
common light emitting devices. 
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17. Claims 9 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et 
al (US 6,307,987 Bl) in view of Kragl (US 6,832,861 B2) as applied to above claims 8 and 18 
respectively, and further in view of Embay (GB 2,168,165 A). 

18. With regard to claims 9 and 19, Wang et al in view of Kragl teach an optical interconnect 
and a plural optical interconnect as discussed above in reference to claims 8 and 18 respectively. 
Wang et al nor Kragl do not teach an encapsulation layer that at least partially surrounds the 
optoelectronic devices penetrators, and the optical fibers. Embrey teaches an encapsulation layer 
(3) in figure 3 that surrounds the optoelectronic device, the penetrator, and the optical fiber. It 
would have been obvious to one of ordinary skill in the art at the time of invention to use the 
encapsulating layer taught by Embrey on the optical interconnect taught by Wang et al in view of 
Kragl. Motivation to do this would be to protect the surrounded elements. 

19. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al (US 
6,307,987 Bl) in view of Kragl (US 6,832,861 B2) as applied to claim 1 1 above, and further in 
view of the applicant's admission of prior art. 

20. With regard to claim 20, Wang et al in view of Kragl teach an optical interconnect as 
discussed above in reference to claim 1 1 . Wang et al and Kragl do not teach that the 
optoelectronic devices are attached to a support selected form the group consisting of a common 
ceramic substrate, a common silicon substrate and a common integrated circuit. Figure 1 of the 
application, identified by the applicant as prior art, shows ceramic substrate (14) upon which 
several optoelectronic devices (12) are attached. It would have been obvious to one of ordinary 
skill in the art at the time of invention to attach the optoelectronic devices of the optical 
interconnect taught by Wang et al in view of Kragl to a ceramic substrate which is admitted as 
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prior art by the applicant for the purpose of mounting the optoelectronic devices to the silicon 
support blocks of the interconnect device. 

Allowable Subject Matter 

21. Claims 22 and 23 are allowed. 

22. Claims 4 and 14 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

23. The following is a statement of reasons for the indication of allowable subject matter: 

24. Claims 4, 14, 22, and 23 are allowable over the prior art of record because the latter, 
either alone or in combination, does not disclose nor render obvious an optical interconnect or a 
plural optical interconnect with penetrators that are etched into a substrate of an optoelectronic 
device in combination with the rest of the claimed limitations. 

Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Kawai et al (US 5,129,032) teach an optical fiber with cone shaped penetrators as 
shown in figures 9-11. However, these penetrators do not transfer light between the optical fiber 
and an optoelectronic device. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek L Dupuis whose telephone number is (571) 272-3 101 . The 
examiner can normally be reached on Monday - Friday 8:30am-4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examinsr 



